Video-microscopy for analysis of molecular dynamics in cells.
Real-time analysis of molecular dynamics in living cells was studied by developed video-microscopes. Two new detective methods were reported, one is for analysis of ciliary movement and the other is the qualitative analysis of exocytosis of insulin-containing granules with a video-enhanced light/fluorescent microscope. For analysis of ciliary movement, glass beads were migrated in the flow. The migration speed parallel to the flow produced by ciliary beating was used as an index of the beating activity. When tracheal epithelium isolated from mouse was incubated with ambroxol, and expectorant known to activate ciliary beat frequency, the floating speeds of glass beads were changed with 1 min of incubation. The results suggest that the present method is useful not only for screening of expectorants but also for the study of molecular mechanisms underlying ciliary beat of tracheal epithelium. Visualization of the moment of the release of contents from insulin-containing granules was achieved using video-enhanced fluorescent microscopy in MIN6 cells of mouse insulinoma cell line. A fluorescent amino acridine dye, quinacrine, was found to be incorporated into low-pH secretory granules, including insulin, in the cells. The granules which incorporated quinacrine emitted a slightly blue-green fluorescence. Upon stimulation with glucose, release of the quinacrine fluorescence from granules were observed. The present method would be useful for quantitative analysis of secretion of insulin from MIN6 cells as well as pancreatic beta-cells.